Antioxidant defense against antidepressants in C6 and 1321N1 cells.
The effects of pretreatment with the antioxidants reduced glutathione (GSH), ascorbate (ASC), Trolox (TROL), and combined ascorbate and Trolox (ASC/TROL) exposure on the acute (24 h) toxicities (EC50 value) of the antidepressants amitriptyline, imipramine (tricyclic antidepressants), fluoxetine (a selective serotonin reuptake inhibitor; SSRI), and tranylcypromine (a monoamine oxidase inhibitor; MAOI) were determined in the rat (C6) glioma and human (1321N1) astrocytoma cell lines using the neutral red uptake assay. The effects of pretreatment with buthionine-[S, R]-sulfoximine (BSO), and manipulation of intracellular cyclic AMP (cAMP) using isoproterenol (beta-receptor agonist), 3-isobutyl-1-methylxanthine (IBMX; a phosphodiesterase inhibitor), and dibutyryl cyclic AMP (dBcAMP; cAMP analogue) on antidepressant toxicity were also determined. Protective responses were observed after antioxidant treatments and manipulation of cAMP in both C6 cells pretreated with dBcAMP (+dBcAMP) and 1321N1 cells not pretreated with dBcAMP (-dBcAMP), with a few exceptions in 1321N1 cells (-dBcAMP). Some protective responses occurred in C6 cells (-dBcAMP) and 1321N1 cells (+dBcAMP) after isoproterenol and combined IBMX/isoproterenol pretreatment but not after just IBMX pretreatment. Pretreatment with BSO enhanced toxicity with the exception of fluoxetine. The antidepressants caused increases in intracellular GSH in the C6 cells at subcytotoxic concentrations, with decreases in GSH occurring at higher concentrations. Cytotoxicity of the antidepressants may be partly mediated through oxidative stress with alterations in signal transduction pathways.